The dynamics of a market can be described by a differential equation. Using the concept of fast oscillation, the system (typical market) can also oscillate around a new equilibrium price, with an increase. Previously that increase was established by applying harmonic force. In present work, harmonic force is replaced by an arbitrary periodic force with zero mean. Hence the increase in equilibrium price can be controlled by varying the external arbitrary periodic force.
Introduction
The statistical physics and nonlinear dynamics can be employed as tools in economics and social studies [1] to build up econophysics [2] and statistical finance [3] . Examples are trading and price formation [4] , excess and clustering of stochastic volatility [5, 6] , investigation of scaling [7] of the competitive equilibrium [8, 9] , and role of noise to increase stability [10, 11] in many physical systems.
Using Kapitza method [12] , Landau and Lifshitz discussed the stability of the inverted pendulum under fast oscillation. He showed that when the suspension of a pendulum has vertical modulation with harmonic force, the position = 0 is always stable and = is conditionally stable [13] . Using this approach in the market, Holyst and Wojciechowski have shown that due to fast oscillation a new equilibrium price can occur. Using external harmonic force, this new equilibrium price is proportional to the difference ( ) − ( ). Hence due to fast oscillation, the equilibrium price of the market will increase [14] .
In 2009 Ahmad and Borisenok extended the idea of stability for arbitrary periodic force and stabilized the inverted pendulum with relatively low frequency. They used periodic kicking pulses in place of harmonic force. Then the conditional stable point is controlled by varying external periodic force [15] .
In this paper, the dynamics of the market is studied along with external arbitrary periodic force, with zero mean. Then another equilibrium price can be established with an increase. This increase can be controlled by applying a particular periodic force.
Kapitza Method for Arbitrary Periodic Force
A particle of mass is moving under a force due to timeindependent potential ( ):
and a periodic fast oscillating force with zero mean. This fast oscillating force in Fourier expansion is
Here ≡ 2 / ≫ 2 / 0 ≡ 0 and 0 is the frequency of motion due to 1 . The mean value of a function is denoted by bar and is defined as Also the Fourier coefficient 0 is
Since we are choosing a force with zero mean, then from (3) and (4) it follows that
In (2), and are the Fourier coefficients, given by
Due to (1) and (2) the equation of motion is
Equation (7) represents that the system has two motions at a time, one along a smooth path and the other small but fast oscillations. So the path can be written as
Here ( ) represents smooth path and ( ) represents fast oscillations. By averaging procedure the effective potential energy function is [15] 
2.1. Stability. Kapitza pendulum modulated vertically by arbitrary periodic force ( , ) is illustrated in Figure 1 . Where is acceleration due to gravity, is the length of the massless string. The system is stabilized by minimizing (9) . The position = 0 is always stable (see Figure 2 (a)), while the position = is stable if
is associated with external force. It follows that due to fast oscillation the inverted position may also be stable [15] .
The concept of fast oscillation is used in the market. Then another equilibrium price, with an increase, can be selected. This increase can be controlled by varying the external periodic force.
Effect of Fast Oscillation on Equilibrium Price
Almost every commodity has more price than its actual price, as some external factors are involved in that increase. In this paper, a mathematical approach is presented: how an authority can increase/decrease the price of the commodity. Let ( ) be the commodity price at any time . The time rate of change of ( ) can be assumed proportional to the difference between the demand ( ) and the supply ( ) functions; that is,̇=
where is proportionally constant. Let = * be the equilibrium price; then
Next a fast oscillating periodic force with zero mean is applied to the dynamics of the market; then (10) takes the forṁ
Here = 2 / ≫ 0 = 2 / 0 is the frequency of market perturbation with 0 which is the approaching speed of (10) towards equilibrium price. In (12),
are price dependent amplitudes. Like Kapitza method, the price ( ) can be split into its slow ( ) and fast ( ) components as
and its time derivative iṡ=̇+̇.
We assume that = ( ) and = ( ). Using above transformations defined in (14) and (15), (12) becomeṡ
Next using Taylor's series expansion up to 2nd order term, (16) can be rewritten aṡ
where
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Figure 2: Minimization of dimensionless effective potential energy function.
Now the slow and fast part must be separately equal; for fast part we simply puṫ
Integrating (18) with initial condition 0 = 0, the fast component is
Using (3), the mean values of anḋare zero, while andȧ re unaltered. Then the mean values of (14) and (15) can be given as = =.
(20)
Hence describes the slow price anḋdescribes the rate of slow price averaged over rapid oscillations.
Next the mean values of 2 over the time
Also ( ) and its derivatives remain unaltered during this time averaging. Next time averaging of (17) will give a function of only. That is,
It shows that after averaging, the influence of fast periodic oscillations on the slow price component is also depending on curvatures of demand and supply functions, and this effect vanishes when both functions are linear. Due to this fast oscillation, the averaged equilibrium price can be easily calculated. Expanding first term on right hand side of (23) into the power series around the value * and considering linear part only, we havė
Following (11) at equilibrium price, we must havė= 0,
consequently,
The right hand side of (26) 
Equation (27) gives the shift of equilibrium price of the market due to fast oscillations. This shift can increase the equilibrium price of a typical market if (a) the infinite sum increases; (b) the frequency of small oscillation is small; (c)
In Kapitza method of averaging for arbitrary periodic force, the increase in infinite sum will decrease the frequency of oscillation at = . To follow (28), we must suppose that ( ) < 0; ( ) > 0; ( ) > 0 and ( ) < 0. Then it follows that, as price ( ) increases, the demand ( ) decreases and ( ) increases in a slow manner. As a result, saturation in demand and supply is established. Hence by averaging procedure the equilibrium price has shifted up. Choose
Then (27) can be rewritten as
where = 2 / 2 .
Shift of Market Equilibrium by External Arbitrary Periodic Force
In this section we will select some arbitrary periodic forces and study the increase in equilibrium price by using (30).
Harmonic Force.
First we choose the harmonic force
as external force (see Figure 3) . Using (4), the Fourier coefficient 0 = 0 indicates that the mean value of ( ) about its period = 2 / is zero. Next using (6), the other Fourier coefficients for (31) are Using these coefficients in (30), the old equilibrium price is shifted to new equilibrium price by [14] Δ * = 0.25 .
This shift is illustrated in Figure 4 .
Triangular Force.
Next we apply periodical triangular type force ( ) = ( + )
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Here (37) gives the shift of new equilibrium price from the old one due to fast oscillation with triangular external force. This increase is lower than the increase with harmonic force. Figure 6 ), given by
Rectangular Force. The next force is rectangular type force ( ) = ( + ) (see
with the same property = 0. Next using (6), the other Fourier coefficients for (38) are
Using these coefficients in (30), the shift in equilibrium price is Here (41) gives the shift of new equilibrium price for rectangular force. It has raised up the equilibrium price than the previous forces. Hence by applying a different force, an increase/decrease in equilibrium price is possible. 
Conclusions
A method similar to Kapitza method of averaging for an arbitrary periodic force is used in the dynamics of the market. Then another equilibrium price with an increase may be possible. Previously harmonic force was used to raise the equilibrium price of the market. In this work an arbitrary periodic force with zero mean is applied to raise it. Now this increase can be controlled by varying the external arbitrary periodic force. On the same pattern, when the government needs money, it announces an increase in the rates of existing taxes or adds new taxes, and when it wants to give relief to public, it decreases the rates of existing taxes or deletes some taxes in the price of commodity.
In September 2012, compressed natural gas (CNG) was being sold at Rs. 92.53 per kg in region I. Details are in Table 1 [16].
In Table 1 , if was gas price, then some external factors were involved and was the next price; again price was decided by adding some factors (federal price, compression cost, profit, and taxes) and the consumer price was . Here and were new equilibrium prices with an increase.
Next Consumer Rights Commission of Pakistan did not consider it a justified price, so they pursued the Supreme Court of Pakistan, who on October 26, 2012 passed an order, declaring to implement the July 1, 2012 prices. That price detail is in Table 2 [17] .
Then the consumer was paying Rs. 61 instead of Rs. 92.53 per kg in region I. In Table 1 , the equilibrium price was raised up by adding some factors, and in Table 2 it was lowered down by deleting some factors. So when the authority needs money it raised up the prices, and when it wants to give relieve to people, it lowers down the prices.
A number of more examples can be found. Every consumer has to pay Rs. 
Appendices
Here some more periodic forces with zero mean are given.
A. Hat Force
The first force is rectangular hat type (see Figure 7) , defined by
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Using these coefficients in (30), the shift in equilibrium price is This force also lowered down the equilibrium price as compared to harmonic force but raised up the triangular type force.
B. Trapezoidal Force
The next force is trapezoidal type force ( ) = ( + ) (see Figure 8 ), given by Due to this force the equilibrium price has been raised up as compared to hat type force.
C. Quadratic Force
The next force is quadratic type force: ( ) = ( + ) (see Figure 9 ), given by It is observed that applying this external force, the equilibrium price has more raised up. All these results with conditional stable points are given in Table 3 .
By applying a different force, an increase/decrease in equilibrium price can be made. 
